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The present invention ëitC 0 ithe manufac- 
ture of ice and relatës rh0rlë .Prtiçu!ariy ito the 
manuïacture oï ice bl0cks bY quick ïreezing,, 
 .An object oï the present invention is f0 pro- 
vide R new impr0ved meth0 d ï, and RDprtus 
ïor, manufRcturing ice b]ocks. other object 
0f the present .invention  0. rovide .R n0vel 
method oï, and RpprRtus r, the dick-freezing 
of water in contRiners SO dëi}nëd S fo give relR- 
tive]y rhin fiat s]Rbs of ice, Anothër object oï 
the present invention is f0 rvidë  imple and 
inexpensive method oï, and PkS for, puri, 
ying nò clafying ice durih th quick-frëCing 
thereof. 
, 0ther obJects nd adantgës,0f the pesent 
invention are apparent ïn thWf0iï0wing detRiled 
description, ppended cl£ims and RbompRnying 
drwings. 
The present application s R ontinRti6n-in- 
part of my co-pending RpplicRti0n SeriRl No. 
5Si,Aq2,. ned April 17, :!944, n0 Patent No. 
2,506,G, dRted MRy 9, 1950. 
In the usul cRn system for. mRkg ice,  Rn 
c0ntinn 300 or 4OO Ibs. wRter is immersed in 
brine Ri  suciently low sub-zer0 (centigrade) 
çemDerature fo ïreeze in Rb0ut 0 fo 50 hours. 
Freezing occurs t once if distilled wRter is used, 
but if rw hRrd wRter satRted or engRined with 
air is used, if is generRlly necessRry t0 Rgitte the 
wRter fo avoid producti0  Oï. çethRt,i not cleRr, 
discolored, and of Roof. strengtl: For ths pur- 
Rose, low (3 Ibs. per sq. in. or less) or high 
.(15 t0 20 Ibs. per sq. in)pesu/R ,iç intuced 
nto the cns fo RitRte the wRter.,, OEhe gittion 
by Rit serres fo prevent formation of opaque ice 
caused by the dissolvedRir as well as to keep 
nY solid pRrticleS nd sRltS ïh ke wRtër in sus- 
pension whch will 011èt in,£ cençRl cote 0 ï 
turbid unfrozen wte.. This,turbid wRter is re- 
movëd by R suction tube and rePlRbed by fresh 
WRter rb. complete th e Sblid bl0ck b ibe. 
fter the cRns of w£ter ire rozen, they re 
mmersed. in wter Ri room tëpe#Rture o# Rbove 
to 1oosen the cake which is removed from the 
cRn by dumping. The cake is then provided With 
g[00vC 0r cut by mRns 0ï R scoCg machine 
9 the Dïnt where 'the cRk  t0 Be. Spli into 
Ïn the rëënt , comd£l mëthod 0f mRng 
ïde as Drevi0usly outlinëd, IRg metRl Rns Rte 
UC h£% R biDRit , 0G.or 400 Ibs. wRter 
hd hVïn  cos-Sëctn. 0f 1i x 22 inches. 
8uh IRrgWmRs of Wt is ddUlt t0 freeze 
as the ice rst fos on the ii'ë UrfRdWo the 
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heat C0nductor Snd 
becomes more diflïCUlt to ffeeze the remaining 
Water. Furtherm0re, it is diiïicUlt t0 unifoml" 
agitate the large mass of Water in ekch ch in 
5 order fo remove dissolved air nd imPuritis ïn 
the raw water. Pri6r methods ior 
ard size block 0f ice thus .entil high: cost 0f 
p0wèr hnd lab0r, bésides eqrih lon frëg 
rime which ties up Xpensive equiPmt nd re- 
lo duces thëoutput and ecienCy oI the plant. 
According. fo te.present in-vëntin ïCt¤r is 
frozen quickly ana wth élatively ow poer con- 
sumpti and ai a cnsiderablY iAcrekse .produè - 
tion rat in relatively narrow i6ë daSohin 
15 or rectangular or .cylindriC.al abês. th air in- 
troduced at the botom of the individuel ckng0r 
other container through conduit .whïch arè in- 
ulated SO as to prevent fredng of the moïstre 
norma]ly present i the air. 
20 The present invention a]sö 
use of an insu]ated water-circu]ating li 
jUcti0n with the insu]aed air l'ie etered fo 
above. 
For the puYpose of illustrating hë 
25 there are shown in oee accompanyng drawings 
forms thereof which are ai present Preferred, 
alough it is to be unerstood that trie vari0Us 
instrumentalities of wich the inventioh bonsits 
ca n be variously arranged and organïzed and thàt 
30 the inïention is hot limited to the precise 
rangements and organizations of the instrëfl- 
talities as hereib. hown ad described. 
eferi'ing t0 the accompanying drawings in 
which !ike reference caracters ioEcate ]ie 
35 pat's thïoügout: 
Figure 
Cradle support for a plura]it dr ice cans adapted 
for making relbive]y hin ice 'siS in acc0rdace 
With the present invention. 
40 Figure 2 fepresents an en CevatiÙaÁ yew 
the embodiment of gure i. 
igre 3 epresès 
a.soméWhat od}fl 
air to a pluraliy of rë]ativ]Y rdw Side-bY-side 
45 ice cans. 
mFigure 
odifiëd form 0f ice Can hi, a!ç. nd ker 
pipes extending through .an..iu]ated csng 
structure formed as a general]y integral part of 
5 the can. 
Figuré 5 rePresënts à Bide e]eçaional,view oï 
a modified form of thWemb0diment 0ï Egure 4 
as it appears when insta]led with a to overfiow 
tank; pars béin broC aY Btër o rëvea] 
s thWContrut0n thëèf. 
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Figure 6 represents a more or less schematic 
top plan view of a system wherein a plurality of 
individual cans like that of Figure 4 are immersed 
within a freezing tank and are provided with 
continuous circulating water system as well as 
with air for agitation. 
Figure 7 represents a ïragmentary side ele- 
vational view showing an arrangement for freez- 
ing ice in the form of cylinders having relatively 
small cross-sectional area. 
Figure 8 represents a side elevational view 
showing an arrangement for freezing ice in the 
form of elongated bars of relatively small, gen- 
erallly rectangular cross-section. 
Figure 9 represents a horizontal cross-sec- 
tional view taken generally along the line 11--9 
of Figure 8. 
As more fully described in my co-pending 
plication 'Serial No. 531,402, instead of using the 
standard large-size metal cans having a capacity 
of 300 or 400 pounds and a cross-section of 
about 11 x 22 inches at the top, I utilize a plu- 
rality of suitably dimensioned galvanized cans 
0 of the type shown in Figures 1 and 2, which 
bave, for example, a rectangular cross-section, 
at the top, of 2 x 22 inches and a depth of about 
44 inches. The cans are provided with a smooth 
interior surface and are preferably tapered down- 
wardly at their end walls 20 to ïacilitate re- 
moral of the ice blocks formed therein. 
A plurality (for example six) of such cans may 
be suspended in a suitable cradle or holder 
so that, after the cans are filled with raw water, 
they can be immersed, while supported by said 
cradle I, into a brine tank 2 which is pro- 
vided with appropriate cooling coils (hot shown) 
to reduce the temperature oî the brine suffi- 
ciently to cause freezing of the raw water in the 
individual ice cans 10, in a manner well known 
in the art. 
The individual cans 11 are provided with 
larged collar portions 11 at their upper edges; 
each can having a spout or guide-portion 7 to 
aid in the removal of the ice slabs. 
The collar portions 11 serve fo support the 
uPper ends of the individual cans 0 within a 
correspondingly-apertured overflow tank 23 car- 
ried by the cradle ; the upper edges of the 
cans being below the upper edge of the overfiow 
tank. 
Reference is made to my co-pending applica- 
tion Serial No. 531,402 for a more complete de- 
scription of the brine tank and the manner of 
manipulating the cradle and the individual ice 
cans relative thereto. 
Air under pressure, supplied by a low-pressure 
blower or compressor (hot shown) is sent 
through an air-supply pipe 119 which passes 
downward into the brine tank through a metal 
casing 94 filled with a good heat-insulating ma- 
terial such as kapok, granulated cork, mineral 
wool, etc. The air-supply pipe 119 communicates 
with a manifold 9Il which extends transversely 
across the bottoms of the several cans 0 and 
which is simflarly contained within an insulated 
casing 94-a similar to the casing 94 described 
above. The manifold 90 is provided with a plu- 
rality (for example six) of upwardly-directed 
extensions 90-a which extend upward into the 
bottoms of the individual cans 
propriately-formed openings in the bottoms oî 
said cans. 
It is apparent that the air passing downward 
through the pipe 119 is carried though the mani- 
fold 110 and the extensiòns 91}-a so that it bubbles 
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upward through the individual cans 0 in the 
manner dsclosed in Figure 1 so as to agitate 
the water in the cans and to concentrate the 
impurities within ,a central cote which is re- 
5 moved by a suction-tube (not shown) and re- 
placed by clear water in the manner disclosed 
above so that the turbid cote, usually present in 
ice blocks, is minimized. 
Insulation of the air-supply tubes is very ad- 
10 vantageous as it permits the use of inexpensive 
low-pressure air for agitating the water in the 
cans. That is, low-pressure air carries consider- 
able moisture which, as mentioned above, would 
clog the air-supply tubes upon freezing if im- 
15 mersed in £he brine tank without insulation. As 
a result, it has heretofore been necessary to de- 
hydrate or dry the air used for agitating pur- 
poses which necessarily adds to the cost of 
manufacturing the ice as we]l as complicating 
fio the app.aratus required. 
According to the present invention, the neces- 
sity for dehydrating the low-pressure air is 
eliminated. 
In Figure 3 there is shown a somewhat modi- 
25 fied embodiment of the present invention where- 
in individual air-supply tubes 119-a (one for each 
can) lead from a main air-supply pipe 1111-b and 
extend downward through a generally L-shapd 
casing 94-b which is filled with insu]ating ma- 
30 terial 115 as described above. 
The individual tubes 1111-a extend for varying 
distances within the lowermost horizontal arm 
within the L-shaped casing 94-b and terminate 
in upwardly-directed extensions 90-b which pass 
«5 up through corresponding openings in the bot- 
toms of the cans so as fo permit air to enter 
therein, in the manner described hereinabove. 
The use of individual air-supply tubes 89-a, 
in place of the manifold 90, tends to insure a 
40 more uniform air-pressure in all of the tubes, 
although it is somewhat more expensive. 
In Figure 4 there is shown a modified form of 
ice can 11-a wherein the metal insulating caaing 
118 is formed as a generally integral part thereof 
',.', extending downward along one of the tapered 
edges and along the bottom of the can; the cas- 
ing 9 being filled with insulating material 93 
as described above. 
An individual air-supply pipe 119-a similar to 
.) those described hereinabove in connection with 
the embodiment of Figure 3 extends downward 
through the casing 911 and terminates in an 
upwardly-directed extension 90-b, protruding 
upward into the can through the bottom wall 
55 thereof. 
In this embodiment, I may also provide a 
water-supply line 911 extending downward 
through the casing 110 generally parallel fo the 
air-supply line 89-a and terminating in an up- 
',) wardly-directed extension 1111-a which protrudes 
upward into the can from the bottom wall thereof 
and through which water can be circulated dur- 
ing the freezing operaton so as further fo clarify 
the ice.. 
 If desired, either the water-supply line 9 or 
the air-supply line 89-a can be omitted. 
In Figure 5 there is shown a somewhat modi- 
fied form of the embodiment of Figure 4 wherein 
the casing 911-a, instead of contacting the side 
.0 edge of the ice can 10-a is spaced apart somewhat 
therefrom (as for example by extending along a 
true vertical line instead of along the inclined 
side edge I11). - 
This has the advantage of exposing the adjoin- 
75 ing side edge to the brlne and thereby providing 



an addifionil Coo]ing sUrface (as ï/istingtiishëd 
trom the construction of FigUre 4 wherein the 
'Casing :98 ïnstïltes the adjoïning Side :Ws:!l [28). 
:In Figure '6 thee is Shown.more or less SChe- 
matically a system, empl0Ying a plurality-0f cans 
[9--a like 'that of .Figure 4 in e0njncti0n with a 
Circulating system. 
Thus, the i'ndividual cans [}- extend ï:lown- 
.ward wihin 'the brine tank wih heir upper ends 
submerged below 'the ïlevel of water iu :he over- 
fiow basin 23; 10w-pressure air being supplied fo 
the indiiidus:l-cans 'Via the air-suppl-y pipe .89-b 
and :the individual air-supply tubes :ffg-a .which 
extend lownward into the casings 98. 
Water 'is C:irCulated, by meanS .of a pump 88, 
through-thëWater-'Supply pipe 9±b, and the irdi- 
¢idual waterSupply tubes '9 (whiCh d:lso .lead 
down into the indidual casings 88) .and ïs 
yeturned-to the pump 88 by means of a return 
line. 9 leadirg upward from the ovërflow basin 
"3 thr0ugh an 0pening 9. -A 3-way vive :] is 
connected wittiinhe return line-83 "so that water 
can be introduced into the systém throCh the 
inlet line 8. 
In the system shown in Figure , clarificatîOn Of 
the wgter ]s effected by boththe wgter-circulation 
ïnd the air gitgtiOn in the manner deseribed 
above. 
is also mentïoneï/above, if 'is possible fo elimi- 
nate either 'çhe air agitation or the water Circu- 
lation (which preveïts the formation of a turbid 
c0re) and still efféct.fir]y good clariflcation. 
If is also possib]e fo elimingte the 'airsupply 
'tubes 89-a and, irfstead,-fo Connect the air-supp]y 
pipe 8'9-b «tothe ater-slipply pipe 98-b (émploy- 
îng any appro.priate valve, nöt shOwn) so 'that, 
after preliminafy irculation of water thr0ugh 
the tubes 98, the pUmp"88 Can be stbpped nd air 
can be introducC fnto the ice tankS frein the 
saine 'tubes 98. 
If is a]so possible fo pro-cool and pre-clarify 
the water introduced int0 the system through the 
3-way valve 8 bY means of a pre-cooler, in the 
marner .describC in my co-pending application 
Seria] No. 531,402. 
In .Figure 7 thère ïs shown another embodi- 
ment of the present invention wherein aii is 
introduced into the bottoms of a plura!ity of gen- 
erally cylindricgl sma]l-diameter tanks [[}; the 
ar-supply tube a9 passing dowu through a casing 
94 provided with insu]aing materia]  in the 
manner described above. 
ihe freezing o ice in these re]atively .smal]- 
diametei cy]indrical tanks ! [} can be carried out 
extreme]y rapidly and with re]atively smatl power 
consumption and with  minimum of decoloriza- 
tion of the final prodct. 
In addition, the e]ongated cy]indrical ice s]abs 
foimed can be eut up into sma]] indiiidual cylin- 
drica] portions, suitab]e for use as ice cubes, with 
a minimum of ice-wastage. 
In Figures 8 and 9 there is shown a modifica- 
tion of the embodiment of Figure 7 wherei.n the 
e]ongated individual cans [9 are giron a gen- 
era]ly rectangular cross-section so as fo form 
e]ongated ice slabs which can be eut up int0 true 
cube-shaped ice-cubes with a minimum of ice- 
wastage. 
If is obvious, of course, that any of tlïe icè s]abs 
formed according fo the present invention can be 
eut up equa]ly well into chips or flakes or other 
îorms, depending upon the use fo which they are 
fo be put. 
I bave round that ice can be fiozen in a tube 
1%" in diameter with 16 ° brine in less than 

'thity/ininute's. It .is thusevident hat, by up 
portin a plfiiit 0f Cylindical or rectanlar 
tbes ofsUitaIe CbSs-ecfional area from a cru- 
dle and Sspbndi thêm within the brie tank, 
5 if is :pogSible  fom a ëlativëly large :a.mount 
.6 :ce .in .a:fraction of the rime reqred in the 
case 0f CoYentinal large-size ice anks. 
My process for :aking-cleur ice in tall narrow 
ice cansîs glsoadvantugeousfor mukin crushed 
10 ice apïdly ahd ëConomically. Fo this prpose, 
.h gi'bp of shy 25 narrow ice cans a be up- 
pted in y equipment by a single cradle 
ëquipped :with a Sitable verfl0w. By Using 25 
.aarroW ie ca if i possible to pr0duce the 
i5 equivalent f five 300 lb. cans of ioe eve two 
hours, :depeig on he 'température of the 
brïnC rthe euivdlent f sixty 300 lb. Cans evéry 
2 houS. :e :ice i dùmped from the cans in 
a suitablW:reCeptcle, mCnted on a .conveybr, 
20 .nd Carried to .te ice-cshig machine. 
ACcing te-thè present invention ice bl0c 
Can be :.maufaCted t c0nsiderably löwer cost 
ad Wïth .maCh smaller plant equipmet s com- 
Paed wïth the m@h0ds now used. For exhmple, 
5 an ice plant having 400 standard gize ice cans 
.can make/200 Standardsize blocksèvery 24 hours. 
By uilizing my method nd equipment, 200 
tadard sie blckS a be ruade using only 16 
uts 0f m equipment. If takes from 40 fo 50 
30 hours fo freee a standr 300 lb. block of ice 
as compared t0 thë freezing rime of about two 
hours for an ice can 2 x 22 inchèS cross-section 
x 44 .inChes dèep With 16  brine. Thus if is seen 
that much less eqipment is needed when prac- 
35 'tling .m :ivenion as compare th presen 
eth0ds for maing the saine number ofsandard 
size ice b]ocks. 
The cotCtion sown in FigUres 1, 7 and 8 
Ca.n be moifle so as fo incorporate b0th water 
40 Clrcu]ktion and kit purffiction through the sin- 
gle tube 89 in a manuer described herêinabove 
in :connecti0n With the embodimnt of gure 6. 
'at is, watéi" Can first be circulated throgh 
thé tube 89 nd the 1ce as çemploying a cir- 
._ cu]tig system like  that of gure 6) and, 
: thereafte'r, the flow of water can be Stopped and 
lëw-pressure air Can be introduced through the 
tubes $9 fo agitaio in order to effect further 
clarificati0n 0f thë ïce. 
As used i.n hë kppeded claires, thé expres- 
:50 ,i0n «sub-ero" réfers fo temperatures below thc 
freeZing p0it of Water, name]y 0 ° cenigra'de. 
The ëxpësgi0n "ice can" s used in thë claires, 
is intended fo comprehend any container in 
which water is fro2en, regard]ess of ifs size or 
55 hape, and includes standrdsize ice cans, as 
well as the ice Cs shown, foi- examp]e, in 
Figures 4, 7 and 8 of the present application. 
SimilartY» the é$pression "ice blocks" is not 
]imited in size or Shape and comprehends any 
60 body of ice ïrozë ïn auy of the different-shape 
'and diffërent-gize Cntaiers referred to above. 
e present iUentîon may be embodied in 
oher SPecific f0rms Wlthout departing from the 
SPirlt or e$sêtiai attributs thereof, and itis 
65 therefore desird that the present embe,diments 
be consieréd in a]l respectS as illustrktïve and 
hOt resçitive, reference being had fo the ap- 
pended claires rather thah t0 the foregoing de- 
scripon te i]dlcate the cope of the invention. 
70 Having thus desciëd my invention, I claire 
as new and desiré t0 p20tët bY tterS Patent: 
1. Apparatus for making clear ice b]ocks which 
comprises an ice can for retaing water fo be 
frozen, a tube for supplying air under pressure 
75 fo said ice can for agitating the water therein 
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during freezing, another tube for supplying water 
fo said can, said tubes being positioned along the 
external walls of said can, said tubei being inc 
sulated in the region extending along the walls 
of said ice can fo prevent any moisture therein 
from freezing and clogging the supply stream 
therethrough, and an outer protective casing 
surrounding said insulated tubes. 
2. An ice can for ïreezing water therein com- 
prisini a vertically-disposed open-top container 
havini a bottom and having downwardly-tapered 
end-walls and relatively wider vertical side- 
walls for retaining and ïreezing water therein, 
a generally vertical water and air supply tube 
a.fllxed externally of one of the end-walls of said 
container and horizontally spaced therefrom, 
said supply tube being provided with an insula- 
tion medium fo prevent ïreezing of the water 
within said supply tube, and an outer protective 
casing surrounding said insulating medium, 
said casing also being horizontally spaced from 
said end-wall so as fo permit circulation of a 
refrigerating medium about the walls of said 
container without reducing the coolini surface 
area of said container. 
3. In a system for making clear ice blocks, 
an ic can for receiving and holding water fo 
be frozen, said ice can being open ai ifs upper 
end and being constructed and arranged for 
partial immersion within a sub-zero brine solu- 
tion, a generally enclosed casing extending down- 
ward from adjacent the upper end of said ice 
can and terminating ai the bottom wall there- 
of, said casing being generally fllled with a heat- 
insulatini maerialæ a pair of relatively small 
tubes extending downward within said casing 
and communicating with the bottom of said ice 
can, one of said tubes being constructed and ar- 
ranged fo supply water fo said ice can and the 
other tube being constructed and arranged to 
supply low-pressure moisture-containing air for 
agitation of the water being frozen, said tubes 
being protected by said .heat-insulating material 
whereby they are maintained above ïreezing tem- 
perature when said ice can and casing are im- 
mm-sed within said brine solution, an overflow 
basin operatively connected ai the upper open 
end of said can, and a water-circulating system 
continuously circulating water through said ice 
can during the freezing operation, said water 
circulating system including a pump, a supply 
line leading ïrom said pump fo said flrst-men- 
tioned tube, and a return line leadini from said 
overflow basin fo said pump. 
4. In a system for making clear ice blocks, 
an ice can for receiving and holding water fo 
be ïrozen, said ice can beini open ai ifs upper 
end and beini constructed and arranged for 
partial immersion within a sub-zero brine solu- 
tion, a ienerally enclosed casing extending down- 
ward from adjacent the upper end of said ice 
can and terminatini ai the bottom wall there- 
of, said casing being generally filled with a heat- 
insulatini material, a ielatively small tube ex- 
tending downward through said casing and com- 
municating with the bottom of said ice can, said 
tube being protected by said heat-insulating 
material whereby if will be maintained above 
freezini temperature when said ice can and cas- 
ing are immersed within said brine solution, and 
a water-circulating system continuously circulat- 
ing water through said ice can during the ïreez- 
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ing operation, said water circulating system in- 
cluding a pump, a supply line leading from said 
pump to said tube, an overflow basin for said ice 
can, and a return line leading from said over- 
5 flow basin to said pump. 
5. Apparatus for making clear ice blocks which 
comprises a plurality of ice cans adapted fo con- 
tain water to be frozen, a holding cradle sup- 
porting said plurality of cans for positioning 
10 them upright as a unitary assembly in a tank 
of refrigerant such as brine, air supply tube 
means mounted in flxed relation to the cans and 
cradle, branch connections establishing com- 
munication between said tube means and the 
15 lower portions of said cans and forming with 
said tube means a continuous conduit, including 
portions normally submerged in said refrigerant, 
for supplying air under pressure to said caps 
for agitating the water therein during freezing, 
20 and insulation disposed around said normally 
submerged portions of the conduit for protect- 
ing moisture therein from freezing while sub- 
jected to said refrigerant. 
6. Apparatus for making clear ice blocks which 
25 comprises a plurality of ice cans adapted to con- 
tain water fo be frozen, a holding cradle sup- 
porting said plurality of cans for positioning 
them upright as a unitary assembly in a tarik 
of refrigerant such as brine, generally vertical 
30 air supply tube means afiïxed externally fo an 
end of said assembly, branch connections es- 
tablishing communication between said tube 
means and the lower portions of said cans for 
conducting air under pressure to said cans for 
35 agitating the water therein during freezing, and 
insulation jacketed around those portions of the 
tube means and branch connections which are 
normally submerged in the refrigerant for pro- 
tecting moisture therein from freezing whfle 
40 permiting circulation of refrigerant around sub- 
stantially the entire side areas of said cans. 
7. Apparatus for making clear ice blocks which 
comprises a plurality of ice cans adapted fo con- 
tain water tobe frozen, a holding cradle support- 
45 ing said plurality of cans for positioning them 
upright as a unitary assembly in a tank of re- 
frigerant such as brine, a generally vertical air 
supply tube afiïxed externally to an end wall of 
one of the cans and spaced horizontally there- 
from, branch connections establishing com- 
50 munication between said tube and the lower por- 
tions of said cans for conducting air under pres- 
sure to said cans for agitating the water there- 
in during freezi.'ng, and an insulating jacket dis- 
posed around said tube and branch connections 
55 for protecting moisture therein from freezing 
while permitting circulation of refrigerant 
around substantially the entire side areas of said 
cns. 
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